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Abstract

The preparation of Adams' most active tetrahydrocanrnabinol
analog (Formula I, R=l,2-dimethylheptyl), and of synthetic tetrahydro-
cannabinol (I, RPn-arjyl) have been completed.

Work on the preparation of an analog having an amino group in
the alkyl side chain (1, R=2-aminoothyl) is at the stage of P{3,5-dimethoxy-
phenyl) ,ethylamine.

The pyrone related to tetrahydrocannabinol (II,R=n-amyl) has
boen reacted witLh queous amiaonia to produce a high melting material which
may be a phenanthridone.

A satisfactorj method has been developed for the conversion of
anyl-3, 5-dihydroxybenzene to 3-amino-5-amylphenol. An attempt will be
made to condense this aminophenol with pulegone to give a nitrogen analog
of tetrahydrocannabinol. The synthesis of pulegone from Isopulegol has
been accomplished.
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Analogs of Tetrah~ydrocannabinol

Chanpes in 'Alkyl Grou-s

CH3  OH CH3  OH

N

Q7/4
\6-

CIG'CH,

I II

The preparation of the second and most active of Adams' compounds
in which the alkyl group (R in Formula I) is 1,2-dimethylheptyl has been
completed. A description of the last two steps is given in the appendix.
Synthetic tetrahydrocannabinol (I, R--n-amyl) has also been prepared to
serve as a reference standard,

The preparation of a compound in which the alkyl group (R in
Formula I) will be 2-aminoethyl (-CHyCH 2eNE) is being attempted according
to the route proposed in the last report. Several steps in the synthesis
have been completed and these will bo described at a later date.

Nitrogen Analogs

The preparation of tetrahydrocannabirnol analogs with nitrogen
in the five position (Formula I) is being pursued by several routes.
The reaction of 1-hydroxy-3-n-amnl-9-methyl-7, 8, 9, .0-tetrahydro-6-dibenzo-
PyrOno (Formula II, R--n-amyl) with excess aqueous ammonia for twelve hours
at 200 0C in the presence of diammonium phosphate has given a high melting,
crystalline solid which may be the desired tetrahydrophenanthridone. The
material is being analyzed.

Other proposed routes to a nitroGen analog require 3-amino-5-
am'lphenol. PreviotisodiffiCultfes in the preparation of this aminophenol
f~om amyl-3, 5%dihydroxybenzene have býeen ov~ercbme by us.ng a large excess
of dilute aqueous ar6hi& (aetaila .in aipenix)'. Fkeess "amionia does not
promote diamine'formation', andIntreasing'the .&rueous' phase sol'ubi'lizes
thd, reactants thus reduciig the fdrmat-16n pf ,se'•6ndary., amine-bis(3-anyl-5-.hyro~riner~yl) amine." " ,- " ."'

• In'a previous report, the oondensation of aniline-,and- Of
3- amno-5-hydro'ytbIhere Kith -ethyl thlcylohexn6ne•L2cqrb6xclato'. 'was-mentioned, but na "s'ere not avaiiable at that time., Blased on
the work ofoSen and lasual who -wqrkid •with ethyl cyc.lohbexa~ione-2-carboxylate,
the 0or0densation'oproduct With aniline should have structure IIT), and by

a) Son; K., aný Basu, U., J. Indian Chem Soc. 6,5 9 (1929).,

S-13506 -2-
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analoey, (IV) should represent the condensation product with 5-amino-5-
hy droxyt oluene.

CH3 CH3  OH

C -
N 

/

:III Iv

Analyses and spectrum of the aniline product were consistent
with III. The structure of the 3-amino- 5-hydroxytoluene product is not
yet known but is not IV.

A third proposed route for the preparation of a nitrogen analog
involves the 1,4-addition of the amino group in 3-amino-5-anrlphenol to
pulegone followed by ring closure with a dehydrating agent, as shown below.

CHS HO

H NC•C-CH3 H
CH3

CH3  CE, HO

0 -N0 C5/1-20C'C
CH3" 0113 H C

CH3 CH3

is approach is based on the postulation by Hollingsworth
and Petrowa/of the intermediate fQrmation of methylenecyclohexanone in
the reaction between hydroxymethylcyciohexancne with aniline to form
tetrahydrophenanthridine. If this reaction is successful, it will lead
tQ the finished product. This method, therefore, has an advantage over
the other routes inxthat they require conversion of a phenanthradone to
a phenanthradine by reaction with methyl magnesium iodide, the feasibility
of which is questionable.

a) Hollingsworth, B.L., and Petrow, V., J Chem Soc 1537 i1948).
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For this last proposed synthesis, pulegone has been synthesized
from Isopulegol according to the method of Tlemann and Schmldt.a The
reactions involved are as follows:

CH3  CH3 CH31 I I

O H 1 6 1 --) • 0 O H W

CH11 "vCE2  CH' '`CH3  CH ICHe
Isopulegol Isopulegone Pulegone

The crude pulegone was purified via the sodiumn bisulfite addition compound
according to the method of Baeyer and Herichb). (Since our synthesis of
pulegone, Eastm=n Organic Chemicals have included it in their "Supplement
List No. 38" of new chemicals.)

a) Tlemann, F., and Schmidt, R.., Ber. 0 22 (1897).
b) Baeyer, A., and Henrich, F., Ber. __652 (1895).
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APPOMIX

1-gydroxy -3- (1, 2-dimethyihept.yl) -9-Methyl-7, 8, 9,10-
Tetrah'd-ro-6-Dibeflzopyrofle, 02,11,20% . . ...... pge 1

8, 9,10-Tetrahy d-ro-6-Dibenz opyjran, C2 5H3802 . . .. 2

1-Eyd~roxy -3-n-A~ny1-6, 6, 9-Trlmethyl-7, 8,9,10-
Tetra-hyd-ro-6-Dibenzopyran, C21Ry0O2 . . 3

3-Amino5-AmylpenoCl10...........

c't'r' r 71'



1-•ydroxy-3- (1, 2-dimethrylheptyl) -9-meth.yl-7, 8,9,10-
Totrahydro-6-Diben2,pyronle, C2,3H'3,4Dn

__-=0 + " .•-CH - CE-Ct:,.1

0/9 - g1
C-OC2H5 HO8

CH3  HO

POC13) CHCH,

mp 139-40'c.

A solution of 71.3 g (0.388 mole) of ethyl 5-methylcyclo-
hexanone-2-cai'boxylato, 91.5 e (0.388 mole) of 2- (3, 5-dihydroxyphenyl)-3-
methyloctane, and 59.5 g (0.388 mole) of phosphorus oxychloride in 410 g
of benzene was ref;uxed for three hours. After washing with 4-400 ml
portions of water end removing the benzene, the product was recrystallized
twice from an equal volume solution of ethyl acetate and acetone. A 335
yield of product was recovered which melted at 135-7*C. Recrystallizatio@
from 805 ethanol-20ý water raised the melting point to 139-14O°C. AdamsaU
reports 134-6 0C.

Analyses calc'd for C23H3 203 : C, 77.4; H, 9.06
Found: C, 77.4; H, 9.1

a) Adams, R., MacKenzie, S., Jr. and Loewe, S., J Am Chem Soc 7 664 (1948).

S-13506
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1-Hydroxy-3- (1, 2-dimethylheptyl) -6, 6, 9-trimethyl-7, 8, 9, iO-tetrahydro-

bp 206+13C at ca 0.01

A solution of 87 g (0.244 mole) of 1-hydroxy-3-(1,2-dimethyl-

heptyl)-9-methyl-7, 8,9, 10-tetrahydro-6-dibenzopyrone in 1500 ml of
anhydrous benzene was added to a refltxing Grignard solution prepared
from 70.5 g (2.9 mole) of magnesiun and 426 g (3.0 mole) of methyl

iodide and 960 ml of ether. After the pyrone was added the ether was
boiled off to a kettle temperature of 750C and refluxing was continued
for twelve hours. *he product was poured into a cooled solution of 200 g
of ammcnium chloride in 1 liter of water. Decomposition was completed
by adding 150 ml of sulfuric acid in 1 liter of water and warming to
50 0C. The oil layer was washed and after removing the solvent the product

distilled at 206-13°C at ca 0.01 mm.Adamsa) reports a boiling range of
170-30C at 0. 04 mm.

Analyses calc'd for C2 5 -380 2 : C, 81.0; H, 10.3
Found: C, 80.9; H, 10.3

a) Adams, R., MacKenzie, S., Jr. and Loewe, S., J Am Chem Soc 70, 664 (1948).

S-13506 -2-

~ E z~2j.~LSWWTI



1-Hdxo.Y3-n--ArryJ--6,,6, 9-Tri~mnethy-7, 8,9, 10-Tetrahyclro-6-

H93C1 OH

/CH3 - +CH'$g-1

-oCH; tH30

bp 185-1950 at ca. 0.01. Ma.

The procedure was the same as that used for the preparation Of
J.-h~ydroxy-3- (1, 2-dime ~hylheptyl) -6, 6, 9-trimnethyl-7, 8,9,1 l0tetrahydro-6-
dibenzopyran, A am~ reports a boiling rango of 19l-2aC/1 mn

Analyses calc'd for C21fl3002: C, 80.2; H, 9.62
Found: C, 80.0; H, 9.6

a) Adas~n, R., and Baker, B.B., J Am Chem Soc 62,_ 270-5 (9147O)

S-13506 -5-
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o-AninoJ-Aaylphenl2L i, OHI7O

HO
1H%

7 \ -CBH11  12?3 < / . -0\l 2

HO H2N /

mp 94-5°C

There were charged to a steel bomb 20 g of aAYl-3,5-dihydroxy-
benzene, 120 ml of water, 120 ml of 28ý ammonium hydroxide, and 30 g of
diannonium phosphate. After shaking for twelve hours at 2000C the excess
ammonia was removed under vacuum and the product was acidified with HCl
and extracted with ether. The 3-amino-5-amylphenol was sprung from the
acid solution by t1h addition of sodium bicarbonate, and then taken up in
ether. Evaporation of the ether gave 14 g of crude product. Purification
was effected by recrystallization from equal volumes of toluene and
heptane, and then from 50ý methanol-50ý water.

The yield was 12 g or 60§$.

Analyses calc'd for ClHl170N: C, 73.7; 11, 9.5 N, 7.82

Found: C, 73.7; H, 9. i/ 9
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